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for the pig industry 
The high crude protein content and yield of Yellow lupins is proving to have benefits for the Australian pig industry, 
which currently relies on lupins as an important component in pig diets. Bruce Mullan' reports on experiments 
undertaken to assess the performance of Yellow Lupins. 
Most countries rely on soybean meal as the 
main source of plant protein in pig diets. 
However, Western Australian producers have 
for many years relied on Australian Sweet 
Lupins (L. angustifolius) as a cheaper and 
locally grown alternative - traditionally 
constituting up to 30 per cent of diets for 
finisher pigs in many areas of Australia. 
The only obstacle has been the lack of 
acceptance by the international feed industry 
for lupins as a suitable alternative to soybean 
meal. This is primarily due to the lower crude 
protein content (300 vs 450 grams per 
kilogram, respectively) and higher fibre content 
of Australian Sweet Lupins, which makes it 
difficult for some of the lupin's energy to be 
utilised by pigs. International feed millers have 
also found it difficult to adjust to the hard lupin 
seed coat. 
While Albus lupins (L. albus) have a higher 
crude protein content than measured in 
Australian Sweet Lupins, they are known to 
cause a reduction in voluntary feed intake when 
fed to pigs, and are not recommended as a 
feedstuff by the pig industry. 
Alternatively, it is Yellow lupins (L. luteus) 
which are promising to become a valuable and 
locally grown ingredient for Australian pig 
diets, with the potential to gain international 
acceptance. Recent Yellow lupin selections have 
been found to have a higher crude protein 
content than measured in Australian Sweet 
Lupins (380 vs 310 grams per kilogram, 
respectively), and to produce higher yields than 
Australian Sweet Lupin varieties on low-fertile 
acid soils (700 vs 470 grams per kilogram, 
respectively). 
Yellow lupins are a variety native to Portugal, 
Western Spain and the wetter parts of Morocco 
and Algeria. They can grow in low-fertile acid 
soils, where they have the ability to extract 
phosphorus from insoluble sources in the soil. 
They will also tolerate temporary waterlogging, 
unlike most lupin species, and compared to 
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Yellow Lupins are 
proving to be a suitable 
ingrediant for 
Australian pig diets. 
Australian Sweet Lupins, have recently been 
found to have greater resistance to three 
important diseases of lupins - root rot, brown 
leak spot and Eradu patch. 
Chemical analysis 
In assessing the value of Yellow lupins, the first 
step was to understand the gross chemical 
composition for the whole seed and the kernel. 
The crude protein content of the whole seed 
was approximately 30 per cent higher than in 
Australian Sweet Lupins, and the crude protein 
content of the kernel was greater than measured 
for soybean meal. 
The content of all amino acids compared to 
Australian Sweet Lupins was also higher by at 
least 20 per cent in the whole seed, with lysine, 
methionine and threonine content up by at least 
50 per cent. The concentrations of alkaloids, 
tannins and trypsin inhibitor activity - all 
anti-nutritional factors that can depress pig 
performance - were within the range recorded 
for Australian Sweet Lupins. 
Table 1. Effect of inclusion rate (%) of whole Yellow lupins and Soybean Meal on 
Hveweight (LW), average daily gain (ADG), voluntary feed intake (VFI) and feed 
conversion ratio (FCR) of pigs from 21 to 42 days of age. 
Yellow Lupins (%) 0 5 10 15 20 
Soybean Meal (%) 9 6 3 2 0 
LW (kg) 
Start 6.08 6.19 6.18 6.11 6.13 
End 15.26 17.26 16.20 15.31 15.03 
ADG (g) 437 527 477 438 424 
VFI (g/d) 627 693 644 669 655 
FCR 1.45 1.36 1.37 1.54 1.57 
Trials involving diets for pigs at various ages 
demonstrated that the use of Yellow lupins would 
not adversely affect performance. 
Performance 
To test the suitability of Yellow lupins as a feed 
ingredient for pigs, a number of experiments 
were conducted at the Medina Research Centre. 
Trials measured the performance of pigs of 
various ages when fed diets comprising 
increasing concentrations of Yellow lupins as a 
substitute for soybean meal. Soybean meal was 
used as the 'standard', as it is the most common 
source of plant protein in most countries where 
pigs are reared. 
Weaner pigs 
In this experiment, all diets were formulated to 
provide the same amount of digestible energy 
and essential amino acids. A reduction in 
performance as the concentration of Yellow 
lupins was increased, and that of soybean meal 
reduced, would have indicated that the 
nutritional value of Yellow lupins had been 
overestimated, and/or that they contained some 
factor which was depressing animal 
performance. 
However, there was no significant difference in 
growth rate, voluntary feed intake or feed 
conversion ratio (feed consumed/increase in 
weight) when weaner pigs were fed diets 
containing up to 20 per cent of Yellow lupin 
seed (see Table 1). These results indicated that 
Yellow lupins could be included in weaner diets 
as a replacement for soybean meal without any 
adverse effect on performance. 
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Grower pigs 
With pigs between 20 and 55 kilograms 
liveweight, there was again no significant 
difference in growth rate when Yellow lupins 
made up 26 per cent of the pig feed diet (see 
Table 2). Voluntary food intake declined from 
2.16 to 1.99 kilograms per day as the 
proportion of Yellow lupins in the diet 
increased from 0 to 26 per cent, but this small 
decline was attributed to the increase in crude 
fibre content of the complete diet rather than 
Yellow lupins per se. 
As with weaner pigs, Yellow lupins are certainly 
a suitable ingredient for grower pigs, and can 
make up to 20 per cent of the diet without any 
adverse effect on performance. 
Table 2. Effect of inclusion rate (%) of whole Yellow 
lupins on liveweight (LW), average daily gain (ADC), 
voluntary feed intake(VFI) and feed conversion ratio 
(FCR) of grower pigs. 
Yellow Lupins (%) 0 10 18 26 
LW (kg) 
Start 20.7 20.3 20.7 20.4 
End 54.2 55.6 54.5 52.5 
ADG (g) 962 1002 971 911 
VFI (g/d) 2.16 2.22 2.12 1.99 
FCR 2.25 2.22 2.19 2.19 
From weaning to sale 
In a final study, pigs commenced the study at 
weaning (19 days of age) and were fed 
experimental diets until reaching their sale 
weight approximately 18 weeks later. As with 
previous studies, diets were formulated to 
contain similar concentrations of digestible 
energy and essential amino acids for pigs at 5, 
20 and 50 kg liveweight, representing the three 
common growth phases for pigs. 
The inclusion rate of Yellow lupins for all three 
growth rates in a 'low' diet was 5, 10 and 15 per 
cent, a 'medium' diet 8, 16 and 23 per cent, and 
a 'high' diet 15, 22 and 27 per cent, respectively. 
There was no significant effect on performance 
resulting from the different inclusion rates (see 
Table 3), even when the level of Yellow lupins 
in the diet was as high as 27 per cent. 
Conclusions 
In each of the three experiments completed, 
there was no difference in animal performance 
as the concentration of Yellow lupins in the diet 
was increased to relatively high levels. These 
results indicate that Yellow lupins can be 
included in the diets of pigs at levels of up to 
15 per cent for young pigs (weaners) and 25 
per cent for older pigs in the final stage of 
growth prior to sale. 
Based on the experiments conducted in this 
research program, the feed industry can be 
confident in using Yellow lupins as a locally 
grown plant protein alternative to either 
Australian Sweet Lupins or imported soybean 
meal, provided diets are formulated to account 
for differences in their respective nutrient 
profiles. 
Yellow lupins are valued at approximately $25 
per tonne more than Australian Sweet Lupins, 
although the higher price would be offset by the 
higher nutrient content of Yellow lupins, which 
means lower costs in making up the remainder 
of the diet to the required nutrient content. 
Removing the hull of Yellow lupins is predicted 
to improve its nutritional value for weaner pigs 
by a further $50 per tonne, but even at that 
price would still be more cost effective than 
imported soybean, and still competitive as a 
component of pig diets. 
While these comparisons will depend on the 
price and availability of other ingredients used 
in the diet, in most circumstances Yellow lupins 
is an ingredient that the pig industry should 
consider using. 
Table 3. Effect of inclusion rate of whole Yellow lupins on liveweight (LW), average 
daily gain (ADC), voluntary feed intake (VFI) and feed conversion ratio (FCR) of pigs 
from weaning to sale. 
Yellow Lupins (%) Nil Low Medium High 
LW (kg) 
Start 5.9 6.4 6.3 6.3 
End 92 96 96 92 
ADG (g) 684 729 733 693 
VFI (g/d) 2.32 2.47 2.52 2.44 
FCR 2.89 2.97 2.98 3.04 
Summary 
There is no doubt that Yellow lupins are suitable as an ingredient in the diet of pigs from weaning through until 
slaughter. While no research has been conducted on feeding this variety to breeding stock, there is no reason to believe 
that it would not be a suitable source of energy and amino acids. Whether it will become a significant ingredient in pig 
diets will depend on its availability and price. 
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